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ABSTRACT 


This  paper  uses  some  of  the  discrepancies  surrounding  the  shootdown  of  the  Iranian 
Flight  65S,  by  the  Vincennes  Aegis  cruiser,  to  illustrate  the  challenges  and  difficulties  of 
event  reconstruction.  Citing  the  multiple  interpretations  of  this  incident  in  various  reports, 
hearings,  and  studies,  the  paper  recommends  changes  to  the  event  reconstruction  process 
to  increase  our  probability  of  hnding  the  ultimate  causes  of  such  disasters. 
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iBtroduotioB 

At  approximately  1054  local  time,  3  July  1988,  the  Aegis 
cruiser,  USS  Vincannas  (CG-49) ,  shot  down  a  civilian  airliner, 
Iran  Air  Flight  655,  with  two  standard  missiles.  The  airliner 
was  on  a  routine,  international  flight  from  Bandar  Abbas,  Iran, 
to  Dubai,  United  Arab  Emrates,  and  was  flying  on  a  designated 
commercial  airway.  The  missiles  from  the  Vincennes  intercepted 
the  airliner  at  a  range  of  eight  nautical  miles  and  an  altitude 
of  13,500  feet.  All  290  passengers  and  crew  were  killed. 

Various  inquiries  have  attempted  to  identify  the  factors 
that  were  responsible  for  the  downing  of  the  airbus.  The  first 
investigation,  directed  by  order  of  General  George  B.  Crist, 
Commander  in  Chief,  U.S.  Central  Command,  was  conducted  by  Rear 
Admiral  Fogarty,  USN  Director,  Policy  and  Plans  (J-S) ,  and  a  team 
of  seven  officers.  In  conjunction  with  this  investigation, 
formal  hearings  began  on  13  July  1988  and  terminated  in  the 
afternoon  of  19  July  1988  in  Bahrain.  Drawing  on  all  of  the 
data  collected  from  interviews,  testimony,  on  site  visits,  and 
analysis  completed  by  professional  experts  at  Naval  Sea  Personnel 
and  at  the  Naval  Surface  Warfare  Center  at  Dahlgren,  Admiral 
Fogarty  issued  a  formal  report  on  the  findings  to  General  Crist 
on  28  July,  1988  (Fogarty  Report,  1988). 

Additional  investigations  and  hearings  by  other  groups  and 
organizations  followed  the  formal  report.  A  USN  Medical  Coips 
team,  consisting  of  a  psychiatrist  and  a  psychologist,  were 
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r«(iuttst«d  by  th«  senior  investigating  officer  and  directed  by  the 
Chief  of  Naval  Operations  to  determine  if  the  dynamics  on  board 
ship  impacted  on  the  crew's  ability  to  perceive  and  relay  data. 
Originally  scheduled  to  spend  up  to  thirty  days  evaluating  the 

I 

crew,  the  team  led  by  Commander  John  Nateevun  departed  on  August 
\  7  after  spending  three  days  interacting  with  the  captain  and  the 

crew  and  Issuing  a  report  on  the  crew's  psychological  health 
(Rogers,  Rogers,  and  Gregston,  1992). 

On  8  September  1988,  the  Committee  on  Armed  Jervlces  of  the 
U.S.  Senate,  chaired  by  Senator  Sam  Nunn  (D>Georgla) ,  also  took 
testimony  from  witnesses  including  Rear  Admiral  Fogarty  and  Rear 
Admiral  Robert  Kelly,  USN,  vice  Director  for  Operations,  Joint 
Staff  (Committee  on  Armed  Services,  1988) .  In  addition,  the 
Defense  Policy  Panel  of  the  House  Armed  Services  Committee, 
chaired  by  Les  Aspln  (D-Wls) ,  called  witnesses  on  October  6  to 
present  testimony  on  the  psychological  factors  that  contributed 
to  the  downing  of  the  airbus.  Five  panelists  representing  the 
American  Psychological  Association  gave  testimony  (House  Armed 
Services  Committee,  1988) . 

Further  exploration  of  the  factors  contributing  to  the 
downing  of  the  airbus  came  with  the  publication  of  Captain  Will 
Rogers'  book  Storm  Center  in  1992.  His  personal  account  as 
Commanding  Officer  of  the  Vincennes  during  the  downing  of  the 
airbus  655  expanded  and  elaborated  on  the  formal  record  that  had 
been  presented  in  1988.  In  addition,  a  Master's  Thesis  by  Cap-> 
*  tain  Kristen  Ann  Dotterway  (USAF) ,  completed  at  the  Naval  Post¬ 

graduate  School,  relied  on  his  cooperation  in  its  exploration  of 

« 

some  of  the  unanswered  questions  from  the  1988  formal  report 


4 


(Dotterway,  1992) . 

Tha  moat  recent  examination  of  the  Vincennes  incident  was 
spearheaded  by  Newsweek  correspondent  John  Bavr'^  and  retired 
Marine  Lt.  Col  Roger  Charles  in  collaboration  with  "Nightline, ” 
an  ABC  sponsored  program.  Their  report,  entit' M  "Sea  of  Lies'* 
and  detailed  in  a  Newsweek  article  on  July  13,  1992,  provided 
additional  information  on  the  shootdown  and  its  causes  (Barry  and 
Charles,  1992) . 

These  investigations  and  accounts  of  3  July  1988  pose  inter¬ 
esting  challenges  to  the  reader.  Discrepancies  exist  in  the 
explanations  and  reconstructions  ranging  from  the  major  to  the 
minor.  How  is  one  to  judge  the  reports'  veracity  and  accuracy? 
Do  all  of  them  build  on  the  same  "facts'*  but  yield  different 
interpretations  of  those  facts?  Or  do  different  frames  of  refer¬ 
ence  produce  different  "facts"  and  consequently  point  to  differ¬ 
ent  explanations  surrounding  the  shootdown  of  the  Iranian  flight? 

One  discrepancy  is  particularly  noteworthy  in  this  regard  — 
establishing  the  trajectory  of  flight  655.  While  the  tapes  and 
system  data  revealed  a  flight  pattern  of  ascent,  crewmen  in  the 
combat  Information  recollected  a  patterr  of  descent,  one  more 
characteristic  of  an  attack  mode.  The  correct  interpretation  of 
655 's  flight  pattern  would  in  itself  have  been  unlikely  to  have 
changed  the  outcome  (Fogarty,  1988),  yet  how  this  discrepancy 
was  treated  provides  interesting  insights  into  the  investigations 
and  hearings  that  followed  since  all  of  them  dealt  with  it  in  one 
form  or  anther. 

The  intention  of  this  paper  is  not  to  resolve  this  discrep- 
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ancles  nor  any  other  involving  the  Vincennes,  such  an  assigiUBent 
would  require  enormous  resources  to  reopen  the  case  and  to  col¬ 
lect  and  analyze  additional  data— an  effort  well  beyond  the  scope 
of  this  paper.  Rather,  using  the  Vincennes  case  and  the  multiple 
investigations  and  hearings  surrounding  it  as  a  backdrop,  the 
^  goal  of  the  paper  is  to  illustrate  the  challenges  of  event  recon¬ 

struction.  No  matter  who  launches  and  conducts  an  investigation, 
there  are  numerous  difficulties  involved.  Perhaps  with  a  better 
understanding  of  these  difficulties,  we  will  be  in  a  position  to 
make  Improvements  the  event  reconstruction  process.  It  is  to 
this  end  that  this  paper  is  directed. 

The  Descent  or  hsoent  of  Plight  655? 

The  Vincennes,  one  of  the  Navy's  newest  and  most  technologi¬ 
cally  advanced  cruisers,  is  equipped  with  Aegis,  a  sophisticated 
battle  management  system.  Besides  simultaneously  processing  and 
displaying  several  hundred  surface  and  air  radar  tracks,  the 
Aegis  system  records  events  on  tape  for  reconstruction  and  analy¬ 
sis.  Even  radio  circuits  are  recorded  on  audio  tape,  although 
internal  voice  communications  are  not. 

The  Aegis  system  data  collected  on  tape  from  the  Vincennes 
clearly  Indicated  that  Flight  655  was  on  a  path  of  ascent  from 
its  takeoff  in  Bandar  Abbass.  Yet  five  people  at  five  separate 
consoles  in  the  Vincennes  combat  information  center  describe  the 
airbus  as  decreasing  in  altitude  on  a  path  toward  the  Vincennes. 
«  Unable  to  account  for  this  discrepancy,  Admiral  Fogarty  requested 

a  team  of  medical  experts  to  conduct  an  evaluation  of  the  crew. 
Crediting  their  conclusions,  Fogarty  report  states  that,  “stress. 
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task  fixation,  and  unconscious  distortion  of  data  may  have  played 
a  major  role  in  this  incident**  (Fogarty,  1988:45).  Continuing, 
the  report  states  that,  "in  an  unconscious  attempt  tc  make  avail¬ 
able  evidence  fit  a  preconceived  scenario,  the  tactical  informa¬ 
tion  coordinator  (TIC)  "appears  to  have  distorted  data  flow," 
defined  as  "scenario  fulfillment"  in  the  report's  text  (Fogarty, 
1988:45) . 

However,  when  Captain  Rogers  posed  this  question  to  the  same 

medical  team,  he  reports  the  following:  "I  had  posed  to  the  team 

the  question  of  how  five  people  at  the  five  separate  consoles 

could  have  seen  something  that  hard  data  did  not  support.  Like 

the  rest  of  us,  they  didn't  have  the  answer,  but  their  response 

to  the  question  was  interesting: 

The  question  of  perceptual  distortion  or 
mislnterpretatlcn  of  data  in  relation  to 
combat  stress  was  examined.  It  is  well  known 
that  an  expectant  mind-set  can  lead  to 
misinterpratat:  ion  of  data ....  Chances  of 
occurrence  can  be  related  to  combat  stress 
and  perceived  threat,  but  other  factors  such 
as  experience,  uniqueness  of  data,  lack  of 
confidence  in  equipment  or  leadership  and 
length  of  time  to  evaluate  data  must  be 
considered  pertinent.  That  five  or  more 
combatants,  some  with  prior  combat 
experience,  most  with  extensive  equipment 
experience,  all  viewing  displays  for 
cognitively  significant  periods  of  time  would 
have  the  same  perceptual  distortion  or 
misinterpretation  of  data  is  highly 
Implausible  (Medical  team  report  in  Rogers 
et.al.,  1992:161). 

According  to  Rogers,  the  draft  report  of  the  medical  team's 
findings  therefore  concluded:  "There  are  not  identifiable  clini¬ 
cal  factors  which  would  preclude  immediate  combatant  roles  and 
several  which  signify  potential  for  highly  competent  functioning. 
The  team  considers  the  crew  of  USS  Vincennes  (CG  49)  to  be  psy- 


7 


chologieally  prepared  for  operations  in  a  hostile 
environment. ... Individuals  were  reviewed  for  evidence  of  overt 
psychopathology  and  none  was  found.  No  recommendations  are  made 
for  change  in  crev/  or  procedures  as  no  objective  clinical  data 
supports  it”  (Rogers  et.al.,  1992:161). 

Thus,  Rogers  has  continued  to  insist  that  his  combat  infor> 
nation  team  formed  a  highly  effective  group,  pointing  to  their 
skill  in  handling  encounters  of  this  type  during  their  training 
and  work-ups  for  the  assignment.  Prom  his  vantage  point,  the 
crew  did  not  panic,  nor  were  they  suffering  from  stress,  task 
fixation  or  scenario  fulfillment.  Captain  Rogers  has  continued 
to  search  for  other  explanations  to  account  for  the  downing  of 
the  Iranian  airbus. 

Yet  in  October  1988,  when  five  psychologists,  on  behalf  of 
the  American  Psychological  Association,  were  called  to  testify 
before  Congress  on  the  Vincennes  incident.  They  concluded,  based 
on  their  reading  of  the  Fogarty  Report  and  its  subsequent  en¬ 
dorsement  by  General  Crist,  Admiral  Crowe,  Chairman  of  the  Joint 
Chiefs  of  Staff,  and  Frank  Carlucci,  the  Secretary  of  Defense, 
that  this  discrepancy  among  others  were  indicative  of  "predict¬ 
able  failings  in  human  judgement  (sic)  under  intense  stress 
compounded  by  complex  technology  (which)  clearly  contributed  to 
the  accidental  shooting  of  the  Iranian  airliner  flight  655”  (APA, 
1988:4).  Their  testimony  was  particularly  surprising  in  view  of 
the  earlier  reports  of  the  psychologists  who  actually  had  visited 
the  ship. 

Probes  of  the  Vincennes  incident  continued.  Four  years 
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latttr,  working  with  data  provided  by  the  crew  and  Captain  Rogers 
(1992) ,  Captain  Dotterway  (1992)  offered  an  alternative  interpre* 
tation  of  the  discrepancy  between  the  system  data  and  the  recol¬ 
lected  data.  (According  to  Captain  Rogers,  the  Fogarty  team  were 
briefed  on  these  data,  although  there  is  no  evidence  that  tha 
data  were  incorporated  into  the  final  Fogarty  report) . 

Captain  Dotterway  explained  the  discrepancy  by  noting  the 
existence  of  a  second  aircraft,  a  low-flying  A-6  Intruder,  de¬ 
scending  in  altitude,  from  tha  carrier  Forrestal.  By  a  bizarre 
series  of  events  attributable  to  the  Aegis  system  itself  and  not 
to  operator  error,  she  believes  the  track  identification  numbers 
of  the  Iranian  airbus  and  the  A6  were  transposed.  Under  normal 
circumstances,  the  track  coordinator  would  have  identified  the 
number  conflict  and  rectified  it.  However,  given  the  time  com¬ 
pression  of  approximately  180  seconds,  the  confusion  over  track 
numbers  was  never  resolved.  Hence  she  concluded,  because  of  the 
transposition  of  the  track  numbers  and  the  time  compression,  what 
the  system  data  actually  recorded  as  flight  655  on  the  ascent, 
the  crew  actually  saw  on  their  monitors  as  the  A6  on  the  descent. 

Unaware  of  this  interpretation,  Barry  and  Charles,  (1992) 
built  on  the  language  of  the  Fogarty  report  to  offer  a  slightly 
different  version  of  the  Vincennes  incident.  They  too  maintained 
that  the  discrepancy  between  system  data  and  the  interview  data 
was  an  example  of  "scenario  fulfillment  --  you  see  what  you 
expect."  The  console  operators  had  tagged  the  aircraft  as  de¬ 
scending  in  altitude  and  picking  up  speed.  Yet  the  system  tapes 
recording  flight  655  revealed  no  descent  pattern.  The  plana  was 
in  an  ascending  pattern  traveling  at  380  knots  at  12,000  feet  and 
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climbing. 

But  Barry  and  Charles  (1992)  added  another  twist.  They 
concluded,  based  on  recent  revelations  that  the  Vincennes  was  in 
Iranian  territorial  waters,  and  some  interview  data  from  Navy 
officers  and  crewmen  charging  that  the  Vincennes  was  a  "Robo> 
cruiser"  looking  for  trouble,  that  the  Vincennes  incident  repre¬ 
sented  a  coverup  of  "a  naval  fiasco,  of  an  overeager  captain, 
(and)  panicked  crewmen"  (Barry  and  Charles,  1992:29). 

Did  the  crew  exhibit  "scenario  fulfillment"?  Does  the 
Vincennes  incident  illustrate  the  impact  that  stress  can  have  on 
decision  making  under  combat  conditions?  Or  did  the  technical 
difficulties  that  surround  the  asrignment  and  updating  of  track 
numbers  better  explain  the  "discrepancy"  between  system  data  and 
the  crew's  recollections  of  events?  Perhaps  we  shall  never  know 
with  any  degree  of  certainty  the  answer  to  these  questions,  but 
we  see  in  this  one  aspect  of  the  Vincennes  case,  the  range  of 
interpretations  and  explanations  that  can  surface,  despite  a 
grounding  in  essentially  the  same  set  of  "facts."  What  makes 
event  reconstruction  of  this  type  so  difficult?  Assuming  Lhat 
all  those  involved  in  the  hearings  and  investigations  of  the 
Vincennes  were  operating  with  the  best  intentions  and  were  moti¬ 
vated  to  find  the  "real  causes"  of  the  downing  of  the  airbus, 
what  accounts  for  this  diversity  in  their  interpretations?  To 
answer  that  question,  let  us  explore  some  of  the  complications  of 
combat  decision  reconstruction. 
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CMqpXieationff  in  conbat  Daoisiea  Baoonstruetiena 

Time  is  always  an  important  consideration  In  incidents  of 
such  human  and  international  magnitude  like  the  Vincennes  because 
policy  makers  and  the  military  chain  of  command  need  to  explain 
to  families,  the  American  public  and  intei'national  community  what 
happened,  how  it  happened,  and  why.  Beyond  the  press  of  the  < 

moment,  and  the  moral,  legal  and  political  obligations  to  those 
affected,  extracting  the  "lessons  learned"  from  the  experience  is 
also  important,  especially  if  errors  were  made.  Organizations 
neod  to  know  what  happened  in  the  hopes  of  pieventing  such  occur¬ 
rences  in  the  future.  And  it  also  goas  without  saying,  that  if 
culpability  is  assigned,  those  responsible  should  be  held  ac¬ 
countable  for  their  actions  and  dealt  with  as  expeditiously  as 
possible.  Thus,  time  is  an  Important  factor. 

Yet  there  xs  a  tradeoff  between  time  allocated  to  an  inves¬ 
tigation  and  the  accuracy  of  any  report.  The  push  for  immediate 
answers  can  create  distortions  and  factual  inaccuracies  that  not 
only  cause  confusion,  but  later  can  fuel  the  flames  of  conspira¬ 
torial  theory  if  the  earlier  "facts"  prove  to  be  incorrect.  For 
example,  the  earliest  reports  on  the  Vincennes  incident  had 
flight  655  flying  outside  the  commercial  corridor,  descending, 
and  picking  up  speed  when  it  advanced  toward  the  Vincennes.  It 
was  also  reported  that  the  was  Vincennes  rushing  to  defend  a 
merchantman  under  attack  by  Iran  in  international  waters.  In 
reality,  the  Vincennes  was  in  territorial  waters;  there  was  no 
merchant  vessel;  and  the  Iranian  airliner,  always  ascending, 
remained  in  the  commercial  air  corridor. 

I 

The  nature  of  the  data  that  investigators  are  required  to 
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oollftct  naJces  the  reconstruction  even  more  difficult.  There  will 
be  literally  mountains  of  systems  and  computer  data  on  tape  to 
retrieve  and  review,  much  of  which  requires  expertise  for  its 
analysis  and  interpretation.  To  compound  the  problem,  the  exper¬ 
tise  is  usually  located  at  sites  quite  distant  from  the  ship. 
Dahlgren,  half  way  around  the  world,  provided  the  expertise  to 
analyze  the  Aegis  computer  and  systems  data.  In  addition, 
interviews  of  potentially  hundreds  of  individuals  who  are  linked 
by  task  force  assignment  on  the  ship  and  in  distant  locations  in 
the  chain  of  command  must  be  collected,  analyzed  and  compared 
with  the  system  data.  Other  data  such  as  rules  of  engagement  for 
combatants  and  noncombatants  must  be  considered  in  the  recon¬ 
struction  to  ensure  that  legal  and  military  constraints  were 
followed.  Even  environmental  factors  can  play  a  part,  because,  as 
we  see  in  the  case  of  the  Vincennes,  the  ducting  pattern  on  July 
3  enabled  the  Vincennes  to  pick  up  tracks  well  beyond  its  normal 
range. 

Additional  factors  to  be  considered  are  the  history  and 
present  status  of  the  region  and  the  combatants,  as  well  as  the 
training  and  experience  of  the  crew,  and  the  readiness  of  the 
ship.  And  in  the  case  of  sophisticated  combat  management  systems 
such  as  the  Aegis  that  have  been  "battle  tested"  more  in  training 
exercises  than  in  combat,  questions  are  always  asked  of  the 
complex  technology's  performance  and  the  crew's  skills  in  its 
management.  Thus,  the  data  are  wide-ranging  and  complex,  requir¬ 
ing  considerable  time  and  expertise  for  their  collection,  analy¬ 
sis,  and  interpretation. 
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There  are  also  conplicatione  in  the  selection  of  an  investi¬ 
gation  team.  Who  should  be  on  the  team  —  those  who  have  the 
technical  and  subject  matter  expertise,  or  those  with  the  inves¬ 
tigative  experience,  or  those  who  are  available,  or  can  be 

* 

"trusted"  to  conduct  reviews  of  this  type?  And  how  many  members 
should  the  team  include?  Answers  to  these  questions,  ideally,  i 

would  depend  on  the  nature  of  the  Incident  and  the  amount  of  data 
to  be  collected  and  analyzed.  In  Vincennes  case  the  main  team 
consisted  of  seven  officers.  But  reports  that  key  witnesses 
important  to  the  Investigation  were  never  interviewed,  such  as 
commanders  on  board  the  Forestal,  and  Captain  McKenna,  the  sur¬ 
face-warfare  commander  in  Bahrain  (Barry  and  Charles,  1992), 
suggest,  at  the  very  least,  that  more  manpower  could  have  been 
assigned  to  the  case  to  ensure  that  all  key  participants  were 
contacted. 

Another  critical  factor  in  event  reconstruction  is  how  the 
data  are  to  be  pooled  and  integrated.  Thousands  of  pieces  of 
information  will  have  to  be  integrated  to  form  a  whole,  complete 
picture  of  the  incident.  Yet  this  is  an  enormous  task  given  the 
complexity  of  the  event,  the  diversity  of  the  data,  and  the 
physical  separation  of  those  involved  the  analysis.  We  see  some 
evidence  of  the  difficulty  in  the  case  of  the  Vincennes.  As  far 
as  can  be  ascertained,  data  about  the  transposition  of  the  track 
numbers  was  never  fully  Incorporated  into  the  Fogarty  report, 
although  it  was  briefed  to  the  invetigation  team  and  known  to  the 
Captain  and  some  of  the  crew  (Rogers,  et.  al.,  1992:118). 

One  approach  to  pool  the  data  and  to  integrate  the  separate  ^ 

analyses  has  been  to  establish  a  timeline.  The  advantage  of  this 
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approach  is  the  graphic  illustration  of  a  sequences  of  activities 
to  show  how  all  the  data  can  be  pieced  together  relative  to  time. 
This  traditional  approach  was  followed  by  all  investigating  the 
Vincennes  case,  although  the  time  sequences  ranged  from  thou¬ 
sandths  of  a  second  in  some  cases,  (Rogers,  et.al,  1992:107),  to 
minutes  in  others  (Barry  and  Charles,  1992:31). 

Time  lines,  however,  have  their  disadvantages.  Because  one 
event  precedes  another  in  time  does  not  necessarily  establish  a 
causal  linkage  between  the  two.  The  events  may  or  may  not  be 
related  to  one  another.  There  is  also  the  danger  that  a  focus  on 
time  may  mask  and  obscure  other  patterns  ard  relationships  that 
are  even  more  important.  Dotterway  (1992)  was  able  to  demon¬ 
strate,  for  example,  that  other  approaches  to  organizing  and 
integrating  data  besides  a  time  line  could  yield  valuable  in¬ 
sights.  More  will  said  of  this  below. 

Another  important  issue  in  the  reconstruction  of  combat 
decisions  is  how  to  deal  with  inconsistencies  in  the  data.  What 
happens  when  all  of  the  data  do  not  converge  to  form  a  coherent 
picture?  When  inconsistencies  in  the  data  exist,  such  as  the 
incompatibility  between  the  Vincennes'  system  data  on  the  comput¬ 
er  and  interviewees'  reports,  how  should  such  inconsistencies  be 
handled?  Should  the  investigation  continue  until  such  discrepan¬ 
cies  are  explained,  or,  given  the  press  of  time,  should  they 
remain  as  puzzles  open  to  various  interpretations,  such  as  the 
"fog  of  war"  or  combat  induced  stress?  We  see  the  danger  of 
leaving  discrepancies  unresolved,  when  a  cover-up  of  the  Vin¬ 
cennes  case  is  charged  four  years  after  the  fact  due  to  this  and 
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other  Inconsistencies  (Barry  and  Charles,  1992) . 

This  last  series  of  questions  leads  us  to  another  important 
consideration  in  reconstructing  combat  decisions.  Care  must  be 
taken  to  separate  data  from  speculation  and  interpretation  of 
those  data.  The  line  is  a  fine  one,  but  nonetheless  an  important 
one  to  establish.  The  Forgarty  report,  unable  to  reconcile  , 

system  data  and  interview  data  pertaining  to  the  flight  path  of 
flight  655,  offered  the  interpretation  of  combat  induced  stress, 
pointing  to  task  fixation  and  scenario  fulfillment  to  explain  the 
discrepancy.  But  this  speculation  later  became  concretized  and 
objectified  to  the  point  when  five  psychologists  would  assert  in 
congressional  testimony,  based  on  their  reading  of  the  Fogarty 
report,  that  stress  was  indeed  a  factor  in  the  downing  of  the 
Iranian  airbus.  Given  this  "finding,"  they  advocated  more 
research  money  be  allocated  to  study  of  combat  decision  making 
under  stress.  Congress  obliged  and  authorized  the  program  enti¬ 
tled  Tactical  Decision  Making  Under  Stress  (TADMUS)  (APA, 
1989:1-2).  It  is  not  too  surprising,  then,  that  the  studies 
spawned  from  this  project  use  the  Vincennes  case  to  highlight 
"the  question  of  how  stress  can  affect  decision  making"  (see  for 
example,  Klein  and  Zsambok,  1992:1). 

Recommendations  for  Improvement 

As  outlined  above,  there  are  many  complications  in  the 
investigations  of  high-profile  events.  While  no  investigation 
commands  all  the  resources,  time  and  manpower  to  complete  the 

% 

reconstruction,  there  are  ways  we  can  improve  the  process  with 

the  resources  that  are  available.  8 
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L«t  us  begin  with  the  investigation  team.  The  ideal  team 
would  be  multidisciplinary  in  nature  since  real  life  problems  do 
not  present  themselves  in  neat  discipline-based  categories.  One 
of  the  most  challenging  aspects  to  combat  decision  reconstruction 
is  problem  finding  rather  than  solution  generation.  Having  a 

^  team  explore  "the  problem"  from  various  angles  and  perspectives 

broadens  the  base  from  which  the  reconstruction  can  be  consid¬ 
ered.  If  properly  run,  the  team  removes  blinders  that  discipli¬ 
nary  training  and  experience  Impose.  Rather  than  relying  on 
psychologists  to  find  problems  attributed  to  individuals,  sociol¬ 
ogists  to  find  problems  attributed  to  structure,  and  political 
scientists  to  find  problems  attributed  to  power  and  politics,  the 
search  can  be  for  "the  problems"  in  whatever  guise  they  take. 

Such  a  multidisciplinary  team  would  include  experts  in  the 
appropriate  military  technologies,  strategies,  and  tactics,  as 
well  as  psychologists,  system  analysts,  and  sociologists.  System 
analysts  are  useful  because  of  their  training  and  experience  in 
Identifying  patterns  and  viewing  a  system  as  a  whole.  Sociolo¬ 
gists  are  important  because  of  their  expertise  in  handling  large 
data  bases  and  their  skills  in  data  reduction.  They  also  are 
more  likely  to  have  experience  employing  both  qualitative  and 
quantitative  data  collection  and  data  analytic  techniques. 
Trained  to  work  at  the  group,  organizational,  and  community  level 
of  analysis,  both  sociologists  and  systems  analysts  also  comple¬ 
ment  psychologist's  expertise  at  the  individual  level  of  analy- 

I  ^  sis.  Ideally,  such  a  team  would  have  worked  together  and  learned 

[ 

( 

from  experience  how  to  conduct  an  investigation  of  this  type. 

\  ' 

I  Since  such  multidisciplinary  investigations  are  rare,  it  stands 
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to  reason  that  practice  would  improve  their  process. 

The  multidisciplinary  team  would  bo  advised  to  begin  data 
collection  with  a  template.  A  template  is  nothing  more  than  a 
list  of  all  the  factors  that  should  be  part  of  any  data  collec¬ 
tion  process.  For  example,  a  template  for  the  Vincennes  investi¬ 
gation  could  have  included  the  political,  economic,  social, 
military,  technological,  and  environmental  factors  that  would 
have  been  expected  to  provide  the  figure  as  well  as  the  ground  in 
the  investigation.  While  every  factor  may  not  be  relevant  to  each 
event,  they  are  less  likely  to  be  forgotten  or  overlooked  if  they 
are  automatically  considered  in  the  reconstruction  process.  Data 
reduction  can  occur  at  a  later  point  in  time  and  "irrelevant” 
factors  eliminated,  if  appropriate. 

Dotterway  used  the  template  Illustrated  in  Figure  1  to 
assist  in  her  "data  collection"  process.  She  began  with  the 
contextual  factors  that  represented  the  Vincennes's  environment. 
Those  ranged  from  the  social  and  political  forces,  and  the  physi¬ 
cal  setting,  to  the  threats  and  the  other  allied  platforms  in  the 
region.  This  environmental  scanning  then  enabled  her  to  Identify 
the  key  success  factors  in  this  context.  Having  concluded  the 
analysis  of  the  external  environment  of  the  Vincennes,  she  then 
turned  her  attention  to  the  Internal  design  of  the  ship.  Four 
factors  were  particularly  Important:  tasks,  technology,  organi¬ 
sational  structure  and  design,  and  people.  Tasks  refer  to  the 
activities  required  to  get  work  done;  technology  defines  the 
manner  in  which  tasks  are  accomplished;  organizational  structure 
and  design  identifies  the  basic  grouping  of  people  and  their 
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tasks I  as  wall  as  tha  operating  mechanisms  such  as  the  informa¬ 
tion,  control,  reward,  and  training  systems;  and  people  describe 
the  human  resources  in  terms  of  their  skills  and  experience, 
leadership,  values  and  assumptions,  among  other  things.  Emerging 
from  the  design  factors  is  organizational  culture.  This  factor 
1  raprassnts  tha  ship's  prevalent  values  and  norms  as  well  as  its 

patterns  of  thinking  and  behaving.  Lastly,  the  template  identi¬ 
fies  the  outcomes  flowing  from  all  of  the  external  and  internal 
factors.  One  outcome  for  the  Vincennes  was  the  shootdown  of 
flight  655. 

As  the  data  collection  proceeds  with  the  template,  initial 
data  integration  or  pooling  can  begin  with  a  timeline.  All 
events,  regardless  of  their  relationships  should  be  anchored  to 
one  another  relative  to  their  occurrence  in  time.  It  is  espe¬ 
cially  Important  to  note  any  inconsistencies  at  this  point.  They 
become  the  focus  for  the  next  round  of  data  collection.  How,  for 
example,  could  we  resolve  for  the  discrepancy  between  the  system 
data  and  the  interview  data?  V?hat  additional  data  might  be 
helpful  in  addressing  this  question?  Who  would  have  access  to 
information  bearing  on  this  question? 

When  all  of  the  data  have  been  collected  and  the  timeline 
completed,  an  important  step  in  the  analysis  is  to  Integrate  tha 
data  in  such  a  way  as  to  show  critical  linkages  and  associations. 
The  point  of  this  exercise  is  to  see  the  system  as  a  whole  and  to 
find  patterns  that  may  point  to  the  underlying  causes  of  the 
'  outcome.  Using  the  template  to  help  organize  the  data  collection 

^  process  has  predisposed  researchers  to  taka  this  perspective 

since  it  assumes  interrelationships  and  interconnections  among 
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all  the  f actor e  via  feedback  loops.  Thus,  Dotterway  was  able  to 
use  the  tenplate  and  make  Interconnections  among  the  ship's 
context  and  success  factors  (time  compression) ,  with  tasks  and 
technology  (track  number  confusion),  and  the  outcome. 

Yet  this  system's  perspective  can  be  taken  a  step  further 
*  Into  the  realm  of  cybernetic  theory.  Cybernetics  is  a  term 

coined  in  the  1940s  by  Norbert  Wiener,  a  mathematician,  and  taken 
from  the  Creek  word  kubernetss,  which  means  steersman.  Xt  refers 
to  a  system  that  regulates  its  behavior  through  information  ex¬ 
changes  with  its  environment. 

Cybernetics  is  based  on  four  basic  principles:  systems  have 
the  capacity  to  sense  their  environment;  systems  can  relate  this 
information  about  their  environment  to  norms  that  guide  their 
operations;  systems  can  detect  significant  deviations  from  their 
operating  norms;  and  systems  can  take  corrective  action  when 
discrepancies  are  detected  (Morgan,  1986:86-87).  If  these  four 
principles  are  satisfied,  then  through  a  continuous  process  of 
Information  exchange  between  the  system  and  its  environment,  a 
system  can  initiate  appropriate  responses,  and  operate  in  a 
self-rogulating  manner  (Morgan,  1986:87). 

These  self  regulating  processes  can  best  be  thought  of  as 
occurring  in  loops,  and  are  referred  to  as  either  positive  feed¬ 
back  loops  or  negative  feedback  loops.  Negative  feedback  loops 
occur  when  a  change  in  a  variable  initiates  changes  in  the  oppo¬ 
site  direction  and  are  important  in  keeping  a  system  stable. 
Positive  feedback  loops,  on  the  other  hand,  when  more  of  a  varia- 
I  ble  leads  to  more,  or  less  of  a  variable  leads  to  less,  account 
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for  oystoB  ohanga.  Takan  togathar,  thasa  feedback  loops  explain 
how  a  aysten  preserves  its  form  or  transforms  it  over  time 
(Morgan,  1986:247). 

Piloting  an  airplane  Illustrates  the  difference  between  the 
two  types  of  feedback  loops  (Dotterway,  1992:161-162).  In  flying 
an  airplane,  assume  a  pilot  uses  too  much  rudder  In  a  particular  I 

direction.  Once  the  pilot  detects  that  the  airplane  la  veering 
off  course,  she  moves  the  rudder  control  In  the  opposite  direc¬ 
tion  (negative  feedback) .  Continual  adjustments  through  the 
rudder  control  (negative  feedback)  enables  the  plane  to  stay  on 
course.  However,  If  no  correction  is  made  to  the  rudder,  the 
pilot  flies  farther  and  farther  off  course  (positive  feedback) . 

If  left  unchecked,  the  positive  feedback  produces  a  deviation- 
amplification  process  in  which  the  change  (going  off  course)  be¬ 
comes  more  pronounced  and  transforms  the  system  —  either  the 
plane  runs  out  of  gas  and  crashes  or  It  lands  in  a  different 
destination  than  originally  planned. 

We  can  sea  an  excellent  example  of  the  application  of  cyber¬ 
netic  theory  to  event  reconstruction  In  Dotterway's  research. 
Depicting  the  Vincennes  Incident  as  a  series  of  loops  as  illus¬ 
trated  In  Figure  2,  she  was  able  to  offer  an  even  finer  grained 
analysis  than  had  been  possible  using  either  the  timeline  or  the 
organizational  template  in  Figure  1. 

These  loops  reveal,  according  to  Dotterway,  a  preponderance 
of  positive  feedback  loops  and  only  one  Instance  of  a  negative 
feedback  loop  In  the  entire  Vincennes  Incident.  The  positive 
feedback  loops  are  represented  by  the  solid  lines  while  the  ^ 

negative  feedback  loop  Is  Indicated  by  a  dashed  line  and  can  be 
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••en  in  the  upper  right  hand  corner  of  the  figure.  (The  dotted 
lines  mean  that  there  is  an  implied  connection  between  the  set  of 
relations.  Readers  interested  in  a  full  discussion  and  interpret 
tation  of  this  figure  should  consult  Dotterway,  1992). 

Using  cybernetic  theory  and  mapping  the  Vincennes  incident 
as  series  of  loops  to  show  interaction,  Dotterway  concluded  that 
the  Vincennes  Incident  represented  a  deviation  amplification 
process  designed  for  transformation  and  change.  With  only  one 
negative  feedback  loop  to  counter  deviations,  thero  was  little 
opportunity  to  maintain  stability  and  control  in  the  system. 
Having  viewed  the  problem  in  cybernetic  terms,  she  then  recom¬ 
mends  solutions  to  correct  the  "errors'*  of  the  deviation  amplifi¬ 
cation  process. 

Conclusion 

Reconstruction  of  combat  incidents  is  difficult.  Despite 
the  recommendations  for  change  summarized  above,  we  have  no 
guarantees  that  the  process  will  bo  without  error  or  complica¬ 
tion.  It  is  unlikely  that  everyone  will  agree  un  the  "facts"  or 
on  their  interpretation,  however  they  are  derived. 

Yet  this  review  of  the  Vincennes'  reconstructions  has  been 
useful  in  underscoring  the  importance  in  taking  a  system's  per¬ 
spective.  Rare  is  the  reconstruction  in  which  one  factor  or 
variable  is  found  to  be  responsible  for  the  outcome.  Insteac?, 
what  we  often  find  Is  a  complex  set  of  factors,  when  taken  to¬ 
gether,  due  to  unanticipated  Interactions  and  combinations,  leads 
to  an  outcome  that  each  factor,  operating  independently  was 
unlikely  to  produce.  It  is  Important  that  we  expand  our  data 
collection  and  data  analytic  processes  and  tools  to  mirror  this 
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complexity.  And  it  was  to  this  end  that  this  paper  was  written. 

We  should  be  aware,  however,  that  taking  a  system's  perspec¬ 
tive  does  not  resolve  all  of  the  issues  in  event  reconstruction. 
There  are  those  who  predict,  given  the  complexity  and  the  inter¬ 
dependencies  of  our  systems,  that  we  can  expect  more  rather  than 
less  incidents  like  the  Vincennes,  in  fact,  they  claim,  efforts 
to  correct  the  "errors"  will  produce  greater  interdependencies 
and  complexity  In  our  systems  which  in  turn  increases  rather  than 
decreases  the  potential  for  disastrous  outcomes  in  the  future 
(Perrow,  1984) . 

Despite  these  unhappy  predictions,  the  quest  for  ways  to 
minimize  system  accidents  continues.  The  search  for  improvements 
in  the  human,  informational,  organizational,  nnd  warfare  subsys¬ 
tems  systems,  especially  in  their  coordination  and  fusion,  goes 
forward.  Acknowledging  that  combat  can  be  viewed  as  a  complex 
dynamic  system,  the  question  is  whether  we  can  design  our  systems 
for  better  communication,  coordination  and  control,  or  failing 
that,  teach  people  to  make  decisions  and  solve  problems  despite 
the  system's  complexity  and  dynamism.  Research  on  these  topics 
is  in  its  infancy,  but  we  can  expect  in  our  increasingly  interde¬ 
pendent,  technologically-based,  complex  world,  more  attention  and 
focus  will  be  devoted  to  them  in  the  future. 
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